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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide the subject 
new primer composed of a specific region of X gene 
of hepatitis B vlrus(HBV) having a specific base se- 
quence, capable of specifically amplifying X gene of 
HBV without amplifying human-derived DNA and use- 
ful e.g. for the detection of HBV in high sensitivity. 

SOLUTION: This primer is composed of a nucleic acid 
containing a base sequence expressed by formula or a 
base sequence complementary to the above base se- 
quence. The base sequence is composed of consec- 
utive >15 bases (T may be U) or Is a base sequence 
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wherein < 1 0% of the bases are substituted, depleted, 
Inserted or added and capable of amplifying the region 
of X gene of HBV by nucleic acid amplification using 
the nucleic acid as a primer. Not less than 70% of the 
bases constituting said nucleic acid are a new HBV de- 
tection primer existing in the 1 nt to 173 nt or 199 nt to 
256 nt of the base sequence of formula or in its com- 
plementary region. It can specifically detect HBV with- 
out causing the amplification of human-derived DMA 
and Is usable as a cancer marker of the patient of hep- 
atitis C. etc. 
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(54) ism^m bsijb^;i/;m^jb77^v^^ 



(57) [Wft] 

to 

Sift* JfA«U<fl(«p*H^:SaKW«r#U, 

tSK£#£1-SJ££co ^ v 70 %J^±as»H|ft* l lw 
*Sft£fi3£E£flG>l nt-H3n t Xtt 1 9 9 n t 
- 2 5 6 n t ©«UXtt^W«»»fi*fti:fl*tS, 



(2) 



*HM¥l 1-262399 



ift*^^ v-t LXfflv^fc«n»»«ftK^ 9 H B V 

*Sft*fiaEW01 n t^l73ntXfll99nt 
- 2 5 6 a t ©««Xtt-t«>ta1t«J««l*iii#fti-5, 

[a## 2 ] 85Sa»K4r«*-r-*fi3E(0 7 o %£t Jbtf 
E^«^e?J»»l l^*H**3IEM«>4 2-173 
n t^t<l^l 9 Bn X^2 5 6 n t G>«#Xtt-tOtt 

IK*91 3 ] «fffi»K«:«fifci*6*S<o 7 0 %£Lk# 
Ba?iJ««)E3W»grllc:^*ix««Kfi9i]04 2-8 7 n 
t % 140-173nttt<ttl99nt-256n 

^ L < ^J^E^wfttf ttfc&gEJW 9 

t vf i ^icss^y 7 ^ o 
Ca*« 5 1. /7^v-$r«*t6fiS^ 15-5 
o t?*>a JSsR^ i fci^ L 4 cowf n*> i ttc&flto:/? 

?IJCO 3 1 n t - 7 1 n t <D&#*<D£$g-f S 1 5&££l 

[^#3 7 j Bmwn»»2 

[&## 8 ] H2^*cDffi?lJ#-?- 1 £ *ifc*aE 
^I85nt-I46nt £>fc**g £ ft® MfcEH * CO 

[ 5*#Jf 9 ] BBMaoeaty** 3 dSafc <* ftfc&SE 

E?U<7>4 8n t-8 5 n t <0fi**<9iB8-f S 1 5ft^ 
gi±^ fe£*tf^E*J*r*T'*SS8#« 3 s5«c0^7 * ^ 

[SMWC 1 1 ] E^J«<0S?»J#^4 IcSBfcSttfcttS 

[&#SQ 2] B#»oE*j**i fciefcSixfc&a 
ga^l^> 1 8 2 n t - 1 4 2 n t 0®&£ft*|&;feE#i* 



^312^^7^^-. 

[^xg l 3 ] BBBJS«>E*)S* 5 «2«£ftfc&£ 
GfflZGT 1 2Stt^7^^- 

l^*^l 4 J ?S#^lft^L5<P^Tft^l^s2 

UStO^TH^l^lCsS^OT'^W^-T-fo^X, 

sl< fiffiosn^ttaEw^rsfeo* y 

8BMII&P:J:9 3*»DNA&itt«U JaSStifeDN 

~£7*7-K{RfJ^7^~^LX#t\ tfi*3gl2X 

XJ!JV*X?r5»5fcJ5l 4!2«S0^fe 0 

7] S?#J§1 4 2B*fe(^*»JCi;9W«*n 

tt6*j6E^JXIi»E?'J^ 5 ^> 1 0%ttT»»w«ta*5 

naaawoj^i o%aT«o»<ojfta^H*. 1* 

ffly?^^-^: LXfflv^X»fflDNA«rJfl«U 

*«1 2Xlil 3 I^SE«co^7 ^-^{117*7 
-f^-i UXfflV^X*2SBoa»IS(5«rfT5g**l 

7 settto^fe 

[00 0 1] 

(J^T, Thbvj 

-&U c ^tt^v^HBVfe&^&iig8-r^ d 
50 [000 2] 
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&&±k ir^DNA^a-^ia >7tTt?ix-Cv> 
6 d *eO*tt» % MBVDNA<r|8liW<Cia^J***->& 

[0 0 0 3 J 

HBV4»S«/^K«:asa«>soiri*ijg3fts^3a* 
t FS*ODNAfe«it^:^j:<^Wl:HBv^ 
[00 0 5] 

[M***? *fcft0#M 4«3sn#&», 

hb voxa^^^^^p^ y 

t h ft i k*£< % 

o^isai^HB vsrtftm-r 5 r * ^ r t z&m t 

[00 08] «gWl*. BM*OSM»# 1 

frfc^EH*^******** ^o. »#g*£# 
j£S§i^JO 1 - 1 7 3 n t Xn I99nt-2 5 6 nt 

*SftSJfc*E#JXtt»EJ?»(D 9 1 0%OT»St^ 

v\ WH-DNA<rMflB£: b-Cflv^fc*»*««felcJ: OK 
»D N A Sr 18SU «B*ii*fcDNA4r«ttJ-r-6it«' 

[0 0 0 71 

E^J* U < tt^SE?J|::tt*ftfc*£E#J<o 5 3 
«Er £ l 5ttSJBU:**6fift51figE#] (fcfc'U TttU 
•CfcoTtiV^) ^&X^MlCA6 v EW»*lfclii*5 
^6i&3ESE^)fis HBVSW (Mukaide et a!., lie 



complete nucleotide sequence of hepatitis B vims, 
subtype adr (SRADR) . tfucleic Acids Res 1992; 20:6 
150. GenBank Accession No. m2980)<&#l 2 4 8§B 
O&S (*nft$£;Mt>-C. mi 2 4 8#§<D&&£ 
r 1 2 4 B n t J <D£o \Z&-b U f£CD#|aC9&&KO 

^xhmm^mt>i-) ^iso3nt 4 

fc, HBVcoxiafe^fiHBViae^l 2 4 8n tt>> 

e>w*6<Dx-. E^i^iii^-rmsia^iriHBv^x 

®fc*0D lntH2 56nt KHSS-f*. E?>J#*rl 
to ^r*3£E^Jjr*5l>T, I74nt-198ntfi, 
thk (DtBHttis* < , ' ^fefS M W y y ¥ 4 X+ 5 

CD 1—1 7 3n t^fll 99nt-25Bn t O^&X 

*fc, E*U#*lfc::fe 
^T, 1 n t-4 1 n tcD^gfet ^OffiRfe^^ 

&i±, s u < f* 9 o %&±**E*tt0>Eai#* 

lt^StxS&SEJ'J^ 2-1 7 3n t-§L<ttl 9 
9 n t - 2 5 6 n t ^&Xd:*CDf9#ifc^&rtU:#£ 
+5 C LV\, Skfc, E#J#^ieo3 8n t - 

1 39n tO^lt HBV<0«R|c9S»^*tU>© 

t»tfc*Wfl<, lot, ryJv-ZMl&tZ 
m&<D7 0%U±.. * b^#*L<tt9 0%J£lJ:A«K« 
S£50E^J#-^ 1 IC^ $^5^E^JC0 4 2 - 8 7 n t , 
30 1 4 0-1 7 3 n til<ttl9 9nt-2 5 6nt£D 

[0 0 0 8] ^^5, HBVcDXif^cO 

W*5*5»r u t> h b v co x aa^^o^^^x^^ cota^ 
#A^L<ttf+*Dsnfc*aE^Jt«--r5t>^fc 

[0 0 0 9] W^-WXIt, 15^SJ«±*C*> 

<s i 8tft5-3 5««^Sbir»4u^. 
[0 0 10] ^^cor^^^-^^^. 7*7— K(S!l 

!Cs2«$iiyt^5e^lC03 1 n t-7 1 n t , $ 
ll<lj:38nt-B4nt 1 H^4L<«4 1n 
t-6 1 n tOM^e)^^ 1 50«±^e>45 



(4) 



#B3ipi 1-2 6 2 3 9 



U^fcO* LT, E#J#-*§*1 ^a«*Kfc«tBE 
?iJ©48nt^85n t, £ fcCl&S L < fi 5 5 n t - 
78nt, ^Ii^l<tt5 7nt-7 5nt^ 

-tZzrvof-*- (MHBXF 2) «r$ff* 

3 0 io 

loo 1 1] **M»^9-r-r-»5fe> y^<-^«^ 

Sa*S*tfcia»EWW 185nt^l42nt, 3 g> (C 
175nt^l56nt Xtf 1 7 1 n t-1 5 2n tO 

XR3) MM?*:: 6. 

tO 0 1 2] *J5WOHBVOtftW^*|dt, WDNA 

f*ortJ:^u jW(W»illLaf»©**-efeoTt>J: 

Ti3^3-efe!?. fcifctftfy — ■SBaTOE (PGR) 30 
tftKWK&tt, Wb>*>*ne sted^ 

n c s t e d«wefr5 &a<ofSg£ 

SblCSftSd**-?**. tt*5, nested^ 

[ooi3] ««a*«>ttai*ft<> co»»ic^v^t« 

v h (Perkin Elaer Taqtfan £Z RT-PCR Core Kit 

^ Perkin BlaerttJSi) ) fcrMR£;hT^*<D-e, ffag 



Green : Molecular Probe. Inc.)ft£ 2*£D 

N A t m& L«ft«rH4+*fc» <fc ot t> !> 7 ^ -< 

jftp, ^o, *WSft«r*BM-«tta«>at>, 7 0 9W*LL 
^E^J»-8-l^*fL*ASE3«l©l-l 7 3n tX« 
199nt^25Bnt 03«ttXtt*O4a*tt«*rtlr. 

C, iE^llff l^lnt~4lnt, 88nt^U9 
n^r«l:^U\ y A&&PCR 

I0 0 1 4] &ftW<Djjmz£tltl* t hfi^DNA 

*tt^SB<RTSJ:5^ hb & 

A g fttfH BeAg &&<D C®ft&&!^iOftmM&f>> 
e>*«ai^HBV4ttffl+*-i:^-Ctfc. Sot, * 

-£bT$iJ/8L^£ 0 HBsA gS^HBaAg^ 

WW, fce*££fc*oXt>HBVfcftffl-r* 

C*#****»*?fct>G>-C*>*. HBsA g&tf 

HBeAgRttf, A»0«*«>»fi^«aEICj:orfcH 
B V 6 d t ii-C « <BV^«*4*l«»a LfcS 

[0 0 15] 

lffHfiA»i 2Ao5f»^» ( J:0^-e^5^7 i r- 

MHBXF 1 (fiftW«-2) irMHBXRl (E?IJ»* 



7 



(5) 
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3) $r^-f^-i:LrffiV^-C^lS|^OPCR?rff 
— -efc3_h23MHBXF 2 ffl?'J##4) fcMHBXR 
PCR^fTofc (ftlT, n0>nested PCR&ffo*L£-?H 

lfft«N *2SKtt>, 9 5t, 4»WW^*'<-h 

lxEX Taq buffer , lxdHTP. 20 pool ©4^9 -f"^—, 
1.25 Uc^EX-Taqi: L, ««f«tt5 0 1 i L£ ft 
$tf?8£LT, Paterini P, et al.. Hepatology 21, 313 
-321. lB95fC?2^^^^^^^— HBV24/26 
6, 7) (ttftfifyi) > HBV16/19 (£»8, 9) 
<tt#«2) XttHBVPl/P2 OHOM-l 0.11) (it 

looi7] -t^o**^ •*$m<»-? s 7<i-*—~ *y Mi 

mUCVmtt (HCVab) Btt-CHBsttlRfett. H 
[0 0 18] 3jJCT2 

^^^-tyU^P^^lt:^^, HBV 

MCOMHBXF1 (fi2^j#-^2) tMHBXRl (ffi 

ILfcl^pGEMT (ffi P 1,« ; 7a*#VM) ^ 
* — iCJH?i^pMM5 4 3 9 b Ufct«>4rfflV\ 
»K»9*li««>OD2 6 0nm^=^-#/in 1 
ttJU-Cf^MLfc. PCROftfW*, &-C3l«MlfcHU 

li, DNAln^t^^^-Cfco^ Slog cells 

-in g^«3fftxi oo^j»i!aafc?>xae^5 3tr 



10 0 1 9] ^Hfe«3. jt»«4^6 
HBsA gB& HCVfit(ffiH*WCai«tt»P*»#«> 

P — YW?U^—b LTMHBV1 (E^JS-^-12. 
HBVit^(01 04 8nt-l 0 70nt) £.tfMH 

10 BV2 (EM*13, HBVlWO1 0 5 7 nt- 
1 0 7 6nt), y/<-7«^^fv-tUMHB2 
1 4 (ffi#]##l 4 > HB V3&&=F<Z> 1 4 S 3 n t - 1 
50 In t) s &'2&k&(D7*7-VW7 : 5<{^-~ £L 
TMHBV3 (E^15 4 HBVafe^llli 
-n33nt) 2fctfMHBV4 6, HB 

V»6^^1 1 3 7 n t-1 1 6 0 o 0 > 5>/^— ^« 
^^?-KtMHB2 14 (ttfc#j4) . XliSffl 
BW^a-P-Mfc'J'f-r--* UMHB2 l 5 (E 
WS*1 7, HBV$fi^>3 I46nt-3164n 

20 t) % iJ^<-^ffl0^7-f^^^UrMHB 6 (E£«#-&r 
1 8. HBViffi?-4>l 32nt-155nt) . £2 
aW«>7*l7-K*l^7^^- £ LTMHB Z 1 5, 
/<-*<R]y^-7-2: LTMHB2 3 5 (S2^J#-^1 
9, HB Vifr£?-C0 140nt — llSnt) (*fc&#J 
5) X*ofc. PCR&#|i, 33S«l*HCT-*>o 

[oo2o] se»ti, itswiu, m5i<oyy)\s9<< 

APCRKJ:6HBV&&fll*:y h (ABI7700 , Perkln 
-BlaertUD *fflv^xK»«:*T-3fc MtttH6) . ffl^ 

ASPX (CT#^2 0, HBVj|^1 0 8 4 nt- 
1102nt) , 'J^W«RX (ga^JS^-2 1s H 
B VJftS^O 1135nt-ll54nt) , — Ta 
qMan (ffitfa^) PCR^P-m PX (£^J#-^2 
2. HBVae^Wi I09nt-U33nt) "C^> 
ofco 5 0toM KC1, lOmM Tris-HC 

K 0. 0 1M EDTA, pH8. 3> 3. 5mM 
MgClz , 2 0 0nM d AT P> 2 00/iM dC 
TP, 2 00/iM dGTP N 200^M dUTPx 
40 1.25 11 AflpUTaq Gold (&n a o£, Perkln-ElnertiJi) s 
0.5 U AmpErase UNG (^ft^s Perkin-Elmer) ,300 
nM PX, 300nM RX, 2 0 0 nM PX, 
5 PCRt'f P/l'ttS 01C2 

9 51C1 2W^^M^ 9 5t:i 
58>ffl, 6 0 t Cl»(9&7 5iK*/t*igL*:8L 2 5 

[0 0 2 1 ] BM4»tt, »26«3^8flfiK tt 

8«»J4 3ftS3R Jt(ft«5*«4«, fc«W6#4#y-C*> 

so ir^'Cd-fco 



(6) 



tfW^Ll 1-26 2 3 9 9 



10 



[0 0 2 2] gjggjU, tt&ffJ7-l 0 

DNA^tbt, SbKRNAs e&S&iro*:. 
*1 w g«rftifcLtm\ Jiffi^-f^— fey K 2 «r 

4) . &#m'k\,X, ±SH;««6tW«*!lr 



tf^l&fcftfctiffi*?' fT-foSCorePromotor (BA6. 
tt&fcJRttSL KKH9) &tfPreC tfafc&B 

»#^HBsA gWHBeA g £rR I Aj£{~«i; 0$ 

[0 0 2 3] 





KfeAg 


HBoAc 


afcf-aClog/n!) 




IUR0I1O 




fctfc«7 


lttft«8 


1 
















2 








tut*** 








3 


+ 














4 
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+ 












+ 




+ 










BA»+»jK««k(W:70) 




7 


+ 




3. a 










a 






4.7 








+ 


9 


+ 




5. a 








+ 


1 0 






8.5 


4.9 


»MEM» 




+ 


1 1 


+ 


+ 


7.3 


a.i 




■*« 


+ 


1 2 


+ 




B. 1 


0.4 








1 3 


+ 




e.2 


6.9 






+ 


1 4 


+ 


+ 


8.9 


7.7 


HKJtMfc 




+ 


1 5 




+ 


>9.0 








+ 



[00 2 4] &l\zm*tl&£?\Z s *»«4 05*«fea5 
[00 2 5] 

eODNAfc««-f5rii<»J&»^HBVSr«ffli-5 

A»feJ:3lC« HB sAg, HBe Ag^tfe^CW 

9. C^«H*ff*X-|*2 6. l%-CfctJ s CSfi 

S#Tfi*KHBV*$ttaj£tbft:. %oX, *&W(D% 

mi* cmf$&%x<n#v-*-tvxi>mftzti 
mi 

ATGGCTGCTC GGCTGTGCTG CCAACTGGAT 
GTCGGCGCTG AATCCCGCCC ACCACCCGTC 
TCTTCATCTG CCCTTCCACC CCACCACGGG 
TGTGCCTTCT CATCTCCCGG TCCCTGTCCA 
ACCACCGTGA ACGCCC 
[0 0 2 7] E?TJ#-^ : 2 

E«0*S : 2 1 

SE^]^>3! : 

ACCTCCTITG YCTACGTCCC G 
[00 28] E?U#-^ : 3 
SE^j<?££ : 2 0 



zh&x$$&x* mmvmzto^x* hmt&wft 

30 0. **lf»ltlcj:6HBV©ejft*rBiJkr6-i:t>W 
[0 0 2 6] 
E#l0>fi£ : 2 5 6 

CCTGCGCGGC ACGTCCTTTG TCTACGTCCC 60 
TCGGGGCCGT TTGGGCCTCT ACCGTCCCCT 120 
GCGCACCTCT CTTTACGCGG TCTCCCCCTC 180 

crrcccncA cctctgcacg tcccatgcag 240 

256 



21 



so K#PS?-:l£ftl* 



11 



»BM2l 1 -26 2 3 9 9 

12 



GGAGTCCGCG TAAAGAGAGG 
[0029] &ffl&% : 4 
EW<0*i : 1 9 

mm 

TCCCGTCCGC GCTGAATCC 
[00 30] : 5 

EFj<0;K£ : 2 0 

ACCGCGTAAA GAGACCTGCG 
[0 03 1] : 6 



TGCCAACTGG ATCOTCGCG CCACGTCCTT 
[0 03 2] EJMHJ- : 7 
EW*B* : 19 20 

GTTCACGGTG CTCTCCATG 
[0 03 3] E#)#-?- : 8 
E^co^$ : 18 

GTCCTAGGAA TCCTGATG 
[0 0 3 4] Kai** ; 9 
£?UOS<*;18 M 
£^)JOM : 

E#J 

GCGTCACCAT ATTCITGG 
[003 5] EyiJ## : 1 0 
E*«G>fi* : 19 
EFJcoM : £M 

EW 

AACCTTTGTG GTTCCTCTG 
[0 036] R^i#^ ; 1 I 
E^J(0§^ : 38 40 

AAGAGCTTGG CCMGACC 
[0 0 3 7] EJUff: 1 2 
E£'Jtf>££ : 23 
MPHDM : 

E?| 

TGCCAAGTGT TTGCTGAYGC AAC 
[0 0 3 81 §a^J#^:13 

E^JCO^$:20 so 



20 



19 



10 



20 



30 



19 



18 



18 



19 



18 



23 
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*m¥l 1-2 6 23 9 9 



13 



14 



TTTCCTCACG CAACCCCCAC 
[0 0 3 9] 14 

m&W&Z : 19 

mM<om : 

CGTTCACGGT CGTCYCCAT 
[0 0 4 0] &?'J##:15 
mV<r>&£ : 19 

SH 

CTGACCCAAC CCCCACTCG 
[0 0 41] : 16 

WM<0&£ i 24 

GATCCATACT GCCGAACTCC TACC 
[0 04 2] &?U#^ ; 17 

un<n>&$ : 18 

TGCTGGTGGC TCCAGTTC 
[0 04 3] ^J#^ : 18 
: 24 

SPJCDSi ; 

CTAGAAAATT GAGAGAACTC CACC 
[0 0 4 4] gg^J#^: 19 
S£^J(0S$ : 23 

AAGTCCACCA CGACTCTACA CTC 
[00 4 5] ffi^J^^- : 20 
&M<»&Z : 19 
B&kom : 

GGCTTGCCYA THGCCCATC 
[0 0 4 6] £*U#^:21 
&nv>&$ : 2D 

AGTTCCGCAG TATGGATCCC 
[0 0 4 7] &Pm j %:22 
: 25 

i^JcO^ : ft® 

E?i) 

TGCGTGGRAC CTTrGTGKCT CCTCT 



20 



19 



19 



24 



20 «(D«':-*fi 



18 



24 



30 &tf>& : 



23 



19 



40 



20 



25 



50 



